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- solar hot water syste!- - 

DAYS iWNS OF AMERICA, INC. 
ABERCORN AND HALL DI.VD. 
SAVANNAH, GEORGIA 


SYSTEiiS DESCRIPT I OIT 
E:SIIDIT "A" 


SECTION I 


prepared DY: 

Mavis Q. Coley, Jr. 

Natural Pov;cr, Inc. 

P. O. Do:: 6069 

North Augusta , S . C . 29C41 

(003) 270-0074 


DESCRIPTION OF SOLAR ENERGY SYSTEM A1ID DUILDItJG 


I DESIGN PHILOSOPHY 

The Days Inn property at Abercorn and I'all Doulcvard cas chosen 

to retrofit with a solar hot water heating system This loca- 

tion has throe electric hot water heaters to supply service hot 
water for note! rooms. The following assumptions were node to 
calculate load data: 

1. 122 rooms 

2 • 25 gallons per room of hot water per day 

3. £10'4 occupancy per day 

4. gallons per day « 2440 

(gallons per day « 122 x 25 :: .C) 

Dased on a v;ater set temperature of 1^0 c r a solar system was 

designed to supply 45 - 50# of load requirements for hot water. 

II SOLAR syste::, GENERAL 

This system is composed of thirty (900 ft* net) Solar Energy 
Products, Inc. CU30-l, r .7 (4 :: C) flat plate collectors. This 
panel was chosen for it's high performance, ease of installation 
and history of good service. The CU30-i r.J has a 120 l.'PII wind 
rated mounting system, that eliminates structural steel mounting 
supports and reduces the installed cost. The collectors were 
divided into three arrays. Each array is composed of ten 
collectors coupled with side outlets. An automatic air ,r ent is 
located at the end of each collector array. Each array is 
mounted on two 4 :: 4 treated sleepers. These sleepers are placed 
on "carry tread" roof membrane protector. The collector arrays 
ha 'c 2 :: 3/2" wire cjuy cables running through the mounting hard- 
ware. These cables are connected to the roof with 1" all thread 
rod and to 4" :: 4" :: O' angle steel. There arc no roof penetra- 
tions over occupied space. 

The freer, c protection is afforded by fifty percent inhibited 
ethylene glycol solution. The heat exchange is accomplished on 


the color loon by ?.*!<Tfeot oi ll." soft copper coil located in 
the 1,000 gallon storage ton!;. The color loon hoc the typicn 1 
flow meter, expansion' ton!:, ball "a Ives, check valves, filler 
porta and ! &. T . nlvcs. The pump is controlled by a differen- 
tial controller of the usual design with 165°F high limit pro- 
tection. The thermal storage is a 1,000 gallon fiber glass 
storage tan!; located in the laundry room. Insulation is foil 
bached with R-19 insulation value. The tank is equipped with 
an over flow piped to drain. Potable water is maintained in 
the tank. The domestic hot water is supplied by a coil of 1?;" 
copper pipe located in the storage tank, 'fa on cold rater flows 
from the main through this coil, it is preheated before going 
to the existing hot water heaters. 

This system is cruinpcd with an eight point digital thermometer. 
The temperature of the following eight points aro scanned every 
five seconds. 


1 . 


collector plate 
solar heat exchanger in 

3. solar heat exchanger out 

4. domestic cold water in 

5. domestic cold water out 

6. tank 

7. room temperature 

R. outside temperature (ambient) 

filso, the system is equipped with an alarm system. A nlatc 
sensor sot at 100°!’ will send n signal to a controller that 
activates an alarm bell before stagnation temperatures arc 
achieved. 
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ACCEPTANCE TEST DATA 


July 6, 1979 

1. Pressure Test 

The system was placed uncle;.* flirty pounds wo tier pressure and 
allowed to run for two weeks. During this tine, secern 1 sun 11 
leaks were repaired. . Ko further corrective action was required, 

2. Thermal Performance Testing 

On Friday, July 6, 1979, with over cast skies, the following 
data was recorded: 


(in) 


(out) 

T (Ambient) : 79 


East 

ern Daylight 3 

aving Time 

Avcrnre 

2:11 

2:16 

2:20 

2:35 

2:52 


109° 

F 107 

10 r. 

107 

107 

107.6 

109 

105 

104 

107 

105 

107.2 

94 

92 

92 

93 

93 

92.0 

79 

79 

79 

79 

79 

79 


From the Ilottcl-Bliss eguntion 


(1) Q u « yiV.± T :.n - PAUL (Ti-Ta ) 


C* u - rate of useful energy collection DTU/hr 


A » area 

FRtd = heat removal factor = .74 
FRUL * heat loss coefficient » l.l 
Ti = collector inlet 
Ta -- collector ambient 


I T = DTU/hr ft ^radiation on collector and from 


(2) Q « 1!C,, &T 


Useful collected energy rate is as follows: 

Q (DTU/hr ) “ (20g/n) (60 min/hr ) ( 1DTU/°F lb) (0.33 lb/gal) (14.4°F) « 

Q (DTU/hr) « 143,943.4 BTU/lu* 

Gubstituting (2) Q (DTU/lu*) into (1) and solving for I T (radiation 
on the collector) we got 143,942.4 = .74 (I T )(900) - 1.1 (92,3 - 79) 


I T = 216.15 BTU/hr 
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And from the Aohrac 93-77 efficiency equation 

no .74 « .1.1 (93. r - 79 ) 

( 21G;.!i ) 

n « .74 - 1.1 (.0630) 

n o .74 - .070 

n o ,67 * 67SJ efficiency 

under these conditions. 

Conclusion: Under the above noted conditions this syston is 

G 7'i efficient in delivering solar energy to storage. Fron 
this data it can be concluded the systen is operating no ex- 
pected and no corrective actions aro required. 



There ’.;erc no Major probienn encountered and no corrective action 
vrao required. 




I 


L33S01JS LI3.MUT2D .MID RSCOISKEWDATIOITS 

This systom is tho result of five years of experience*. Tho 
installation wont smoothly and ns planned. There wore no design 
changes after the project was started. The contractor did not 
experience any difficulty in following the construction documents 
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vzrancMmm 


n) natural rower , Znc. verifios that the sola}.* hot vator system 
at Days Inn, iiall Ooulovnfd, Savannah, Georgia v;ns installed 
per the ns -built drawings. 

b) nn<’: r*.ct the acceptance tost pirn provisions. 

c) and: Meets the Znterin Performance Criteria requirements • 




Iiavia ft. Coley, «?r. 
natural Power, Znc. 




OPERATION ABO MAINTENANCE ! RITUAL 


FOR "CLOSED" SOLAR HOT HATER SYSTEM 


SECTION 11 


PREPARED BY: 

Mavis Q. Coley, Jr* 
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506 Georgia Avenue 
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GENERAL DISCUSSION 


This solar system. Days Inn, Mall Boulevard, Savannah, Georgia 
it a "closed" system. This total system can best be described 
by breaking it into component parts. Reference to the as built 
drawings are made through this manual, which are furnished 
with it. 

This system is composed of thirty (900 ft net) Solar Energy 
Products, Inc. CU30-WW (4 :: 8) flat plate collectors. These 
collectors are mounted in three rows of ten collectors each. 
The collectors are piped for reverse return. 

The collector loop contains an inhibited glycol solution for 
heat es:change. In this loop isolation valves, check valves, 
expansion tanks, flow meter, pump and a heat exchanger will 
be found. The collected solar heat will be transferred to 
storage by a coil of copper in the 1,000 gallon storage tank, 
which is located in the laundry room. 

UseftT. solar energy is transferred to the esristing hot water 
heaters that serve as a back-up. 


SPECIFIC SYSTEM COIIPONEHTS 


Locr.Tic:; ;*i!D fjkctioi: 


COKPOUSHT 

1. plate sensors 

A) delta temp. 

B) plate temp. 
* C) upper limit 


2. tank sensors 

A) delta temp* 
E ) upper limit 


LOCATION 
collector no. 30 


bottom of tan’: 
top of tan!: 


3. differential controller equipment room 


FUI7CTIOI7 

A) to sense plate temperature 
for differential control 3) to 
sense plate temperature for temp- 
erature scanner C) 190°F upper 
limit st. ’itch for alarm system. 


A) to sense tank temperature for 
differential control B) 165°F 
upper limit switch to protect 
FRP tank from over-heating. 

to start and stop pump when use- 
ful solar energy can be gained. 


digital temperature sensors 

1. plate sensors 

2. solar heat exchange 
inlet sensor 
solar heat exchange 
outlet sensor 


3. 

4. 


domestic cold water 
heat exchange in 

5. domestic hot water 
heat exchange out 

6 . tan!: sensor 

7. room sensor 

8. outside sensor 

5. digital thermometer 

6. activator control for 
alarm bell 

7. collector plates 

8. air vent valves 


•i »i it ii ii ii ii ii 


tt ii ii ii ii m ii ii 


collector no. 30 to sense plate temperature 
ton of storage tankto sense the temperature of the 

solar heated fluid. 

top of storage tank to sense the temperature of the 

solar fluid after exchange with 
the tank. 

to sense the incoming water 
main temperature, 
to sense the temperature rise 
of the cold water heated by 
the solar thermal storage, 
top of water to sense tan!: temperature, 

level (tank) 

adjacent to digi- to sense the room temperature, 
tal thermometer 

outside laundry to sense collector ambient 

room temperature. 

equipment room to indicate the temperatures of 

the solar system and determine 
it's performance. 

to produce alarm signal if pump 
fails. 

to collect solar energy. 

to allow collectors to vent 
any trapped air. 


equipment room 


roof top 

end of each . 
collector row 
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co::?QLi2i»s 

Locr.Tioi: 

FU1TCTI0N 

9* ball valves at 

collector inlets (3) 

at the inlet of 
each collector 
row 

flow regulation 

10. guy cables and turn 
buckles 

roof, two per 
collector row 

to hold collectors down. 

11. f lot: meter 

equipment room 

to determine the flow of fluid 
through collectors. 

12. pressure gauge 

equipment room 

to measure pressure on solar 
heat transfer loop. 

13. pump 

equipment room 

to pump the transfer fluid 
through the collectors. 

14. relays (2) 

equipment room 

allows low amperage control to 
operate 220V 3/4 hp pump. 

15. check valve 

equipment room 

to prevent reverse flow. 

16. hose connections 

equipment room 

to allow make-up water to be 
admitted to solar loop. 

17. expansion tan}; 

equipment room 

to allow for e;qjansion of heat 
transfer fluid. 

. ball valves 

equipment room 

flow regulation 

19. tank overflow 

top of FRP tank 

tank overflow protection. 

20. float valve 

inside top of 
tank 

to replace water from storage 
tank lost due to evaporation. 

21. solar loop heat 
exchanger 

inside storage 
tank 

heat exchanger for solar loop. 

22. domestic hot water 
heat exchanger 

inside storage 
tank 

heat exchanger for domestic 
hot water pre-heat. 
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! lAlHTSHAlTCE REQUIRSilBl 7TS 


OMCS EACH MOKTI! 

a) chec!: water level in tank by opening nan-way on top of tank. 
Float valve should a Mow rater level to remain constant. Adjust 
if necessary. 

b) periodically check that controller power light is on. 

c) check pressure guage on solar loop. Should read 20 - 25 psig 
cold. If pressure drops check for leaks. 

d) check float in flow net cr should read 90 - 95 % of full scale. 
(20 gpn) If flow is not correct, adjust using ball valve located 
at pump. 

e) check temperature scanner to insure that readings arc nominal. 


OITCE EACH YEAR 

a) check pump seals for leakage, replace if necessary. 

b) check collectors on roof, tighten any loose connections, 
tighten guy cables if necessary. 

c) check air vents caps should be tight. 

d) check pH of tank water, should bo 7 - 9, if not, drain and 
replace v;ith fresh water. 

e) check pH of solar heat transfer fluid, should be 7 - 9, if it 
is not drain and replace if necessary. 

This solar system has been designed for long and trouble free 
operation. However, if trouble should occur, please refer to 
Trouble Shooting Guido in newt section. 


TROUBLE SHOOTING GUIDE 


CONDITION 


CORRECTIVE ACTION 

Power indicator 

on controller 

a ) 

check fuse 

is out 


b) 

check power supply to controller 

Power indicator 

is "on" on 

a) 

test the controller us.ng a 

controller, but 

pump does 


control tester 

not run with sunny conditions 

b) 

check sensors 



c) 

check high limit 



d) 

check for loose or shortened sensors 



e? 

test pump 


3. rump starts but will not stop check controller using control test 

procedure, 

4. Alarm bell sounds a) check to insure pump is running, 

if not take corrective action listed 
above. 

b) check to insure that tank has not 
exceeded 165°F. 

The alarm system is to allow time for 
corrective action in case stagnation 
conditions occur. 

If the plate temperature is allowod to 
rise unchecked, the pressure in the 
system will rise to the preset relief 
pressure and the antifreeze will be lost. 


WARRANTY INFORMATION 


(1) Materials supplied by Natural Power, Inc. are guaranteed for 
one year front date of installation. 

(2) Please refer to additional enclosed vrarrcnty information on 
the collector. 

(3) Material and workmanship supplied by 11. 0. Seckinger is 
guarranteed for one year. 
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oferatihg hods m:d coiitrol logic narrative 


This systen is controlled by a Hawthorne 1503-;* fiirflov control. 
This controller activates the Teel 1P833 collector loop pump when 
ever the plate temperature is 16°F higher than storage. The control 
turns the pump off uhen the plate and tarf; are vrithin 3°P of each 
other. There are no other control points in this system, all other 
heat exchange is by natural convection* 
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EQUIPMENT INFORMATION 
BY MANUFACTURER 


SECTION III 
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[TEEL] 


OPERATING INSTRUCTIONS & PARTS LIST 


CLOSE-COUPLED CENTRIFUGAL PUMPS (Bronze) 

MODELS 1P831 THRU 1P837 (Cast Iron) , 

»OMM 
SS164 ' 


,wrr (DAYTON ELECTRIC MANUFACT 



Description 

Teol Centrifugal Pumps use an open type curved 
vane impeller centrally located and rotating in an 
efficiently designed volute housing The medium to 
be pumped enters the eye of the impeller and is 
picked up by the vanes It is then accelerated to a 
high velocity by rotation of the impeller and dis- 
charged by centrifugal force into the volute and out 
the discharge This simplicity ot operation affords 
operation under a wide variety of conditions Cen- 
trifugal pumps when properly installed and main- 
tained will operate trouble tree over long periods ot 
time 

Quiet, continuous, high volume flow are features of 
your Teel Pump The complete absence of contact- 
ing part assures long life The Close-Coupled 
Pump and Motor Unit operates at 3450 RPM to give 
maximum design efficiency Maximum horsepower 
is required with a wide open discharge line Increas- 
ing tne pressure nead (discharge restriction) de- 
creases the power required 


Specifications 


Modtl 

Oiyton Motor 
HP T*»d 

60 Hi 

Void Inlot Outlot 

High 

Widt 

Long 

1PI31 

t/3 Split Piuse 

IIS b ’/ 

6 

6 * 7 

1?'i 

1P832 

1,7 C<ipjotoi 

Its. ’30 1 I. 

6’ • 

6 b 

i?'i 

1P133 

3/4 Crpactoi 

IIS .’OH .’30 1 b 

6'. 

6 b 

1 3 ' • 

1P834 

1 Capruiof 

1 IS ?08 ?30 !’• 1 

8’; 

6 b 

14 

1P635 

lb Crpiuii'i 

1 1S ?08 ? 10 1’. 1 

S'. 

6 b 

14 

IPS 36 

3/4 3 Pi'Jsr 

?UH .70 44U 1 b 

8’ ; 

6 b 

13'. 

IPS.'T 

lb 3 Piusc 

?08 ??0 440 1 r. l 

b' ; 

6 b 

14 


Performance 


Modol 

S 

10 

IS 

PUMP MCA0 IN HIT 
20 30 40 

SO 

60 70 

1P831 

29 

26 

36 

73 

1 ; 

17 

y 

i 

— 

1PS32 

43 

37 

3? 

78 

70 


— 

— 

1P833 

83 

,'8 

76 

68 

b? 

4; 

27 

1 

1P834 

69 

86 

63 

,'b 

67 

84 

37 

16 - 

. P83S 

9S 

44 

9.’ 

88 


66 

S? 

3? 

1P836 

83 

,’8 

7b 

68 

S7 

4 ’ 


1 

1P837 

98 

94 

4; 

88 

77 

66 

s; 

3? - 


URINO CO CHICAOO 00^48 


| 0474, 1 b J * ’ 

Safety 2 

When wiring motor, follow all local electrical and 
safety codes, as wet! as the National Electrical Code 
(NEC) and the Occupational Safety and Health Act 
(OSHA) 

Motor must be securely and adequately grounded 
This can be accomplished by wiring with a 
grounded, metal-clad raceway system, by using a 
separate ground wire connected to the bare metal of 
the motor frame, or other suitable means 

Always disconnect power source before working on 
or near a motor or its connected load It the po/ » r 
disconnect point is out-ot-sight. lock it in the open 
position and tag to prevent unexpected application 
ot power 

Be careful when touching the exterior of an opera! 
mg motor — it may be hot enough to be pamtul ot 
cause injury With modern motors this condition is 
normal it operated at rated load and voltage — mod- 
ern motors are built to operate at higher tempera- 
tures 

Do not insert any object into motor 

t 

Thermal Protection 

Motor is equipped w<th an automatic reset thermal 
protector, ai d may restart unexpectedly when 
motor and protector cools after tripping Protector 
tripping is an indication ot motor overloading as a 
• esult ot opeidtmg the pump at ic'w heads (low dis- 
charge restriction), excessively high or low voltage, 
inadequate wiring, incorrect motor connection, or a 
detective motor or pump 


Installation 

Improper installation may cause poor pump effi- 
ciency. increase power consumption and decrease 
operating life Position your pump as close as pos 
sible to the source of liquid Keep the suction line as 
short and direct as possible Plan and install the 
suction line so that air pockets cannot form in it Use 
a minimum of elbows and fittings and use a length of 
straight pipe at least 6 long for the entrance into the 
pump suction Never use pipe smaller than the 
pump p t sizes and preferably use the next larger 
size A iitable strainer should be installed in the 
suction line The net area of the strainer must be at 
least tour (4) times that of the suction pipe 
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Location 

Locale pump close to and below the liquid level 
supply so that there will always be a positive supply 
of fluid at the pump inlet. If necessity demands that 
the pump be located above the liquid level, a posi- 
tive sealing fool valve or check valve must be instal- 
led in the suetion line below the liquid level. 

Open, dripproof motors are designed to be used in 
clean, dry location with access to an adequate sup- 
ply of cooling air, Ambient temperature around the 
motor should not exceed 104°F (40'C). For outdoor 
installations, motor must be protected by a cover 
that does not block air flow to and around the motor. 
For hazardous locations (explosive atmosphere), an 
explosion-proof motor may be required; consult 
your local governmental inspection agency for gui- 
dance. 


Suetion 

Proper suction is the most important part of your 
pump installation. Most centrifugal pump problems 
can be traced to improper suction conditions. 
Flooded suction conditions have been outlined 
above. On a suction lift installation, install a foot 
valve at least 3 feet below the liquid level. Make sure 
there are no air leaks in this line. Suction lifts of 
more than 15 feet should be avoided. 


Power 

Voltage, frequency and phase of power supply must 
be that shown on the motor nameplate. On three 
phase systems, voltage on all three lines must be 
balanced. Unbalance greater than a 2 volt variation 
line-to-line can result in reduced torque, increased 
heating and noise, and premature motor failure. 
Low voltage can reduce performance and cause 
overheating. 

Motor current may exceed rated value because of 
overloading or high voltage? Voltage 5% or more 
above rated will cause both no load and full load 
current to increase, frequently above nameplate 
value. 


Wiring 

All wiring and electrical connections mys* comply 
with the National Electrical Code (NEC) and local 
electrical codes. In particular, refer to Article 430, 
“Motors, Motor Circuits and Controllers, “ of the 
NEC. 

Use of a motor starter, either manual or magentic, 
incorporating thermal protection, is advisable and 
may be required by local electrical codes. Follow 
motor starter manufacturer’s recommendations on 
thermal overload relay heater selection. Oo not 
oversize heaters. On three phase systems, three 
heaters must be used. 

Wherever possible, each motor should be powered 
from a separate branch circuit of adequate capacity 
to keep voltage drop, during starting and running, to 
a minimum. Increase wire size where the motor is 
located a distance from the power source. 


Where extension cords are used, they should be as 
short as possible, for minimum voltage drop. Long 
or inadequately sized cords, especially on hard 
starting toads, can cause motor failure, Always use 
grounding-type (3 conductor) extension cords in 
conjunction with a properly connected, 
grounding-type receptacle. 


MINIMUM Wjljl sizes FOB WISING AND SXTINSION COSOS 


MOTOR 

n 

FT. i SO 

£kJ 

HP 

mvaaovlmvaaovl 

1/3 

14 

10* 

12 

10* 

1/2 

14 

16* 

12 

16* 

3/4 

12 

16* 

10 

16* 

1 

12 

16* 

10 

14 

V/2 

10 

14 

8 

14 



‘(Unonly *m AWO or largtr «lr»for parmamni IniUllatlona) 


To connect motor for proper voltage, refer to the 
connection diagram located on the nameplate or 
Inside the terminal bos. On three phase motors, 
interchange any two line leads to reverse rotation. , 
On centrifugal pump applications involving a three 
phase motor with threaded shaft, motor rotation 
must be counterclockwise as viewed facing shaft 
end. 


Operation 

Priming 

Your centrifugal pump must be satisfactorily primed 
before it will pump. Satisfactory priming requires 
that all air must be removed from the pump and 
suction lines and that these areas be completely 
filled with liquid. This must be accomplished with 
the pump at a standstill. A priming cup installed in 
the discharge line just above the pump is recom- 
mended. 


Maintenance 

Routine: 

Pump should be drained if subjected to freezing 
temperatures. A drain plug is provided on the pump 
casing. 

Clean the suction line strainer at regular intervals. 

Properly selected and installed electric motors are 
capable of operating for years with minimal mainte- 
nance. Periodically clean dirt accumulations from 
open-type motors, especially in and around vent 
openings, preferably by vacuuming (avoids imbed- 
ding dirt in windings). 

Pump motor is provided with sealed ball bearings. 
Normal relubrication of the bearings is not required. 

Periodically check that electrical connections are 
tight. 

Mechanical Seal 

All Teel pumps are furnished with a precision 
mechanical seal. This seal is installed and checked 
at the factory and should require no adjustment at 
the time of the installation of the pump. Running the 
pump without water will result in rapid seal failure. 
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Maintenance (Cont.) 

Alter the pump has been in service tor a long period 
of time, or il the pump has seen severe service on 
abrasive materials, it may be necessary to replace 
this seal (the seal may leak). Leakage can be de- 
tected by a dripping or How of liquid from the area 
around the motor shaft, . 

The following instructions cover the removal and 
replacement of the mechanical seal; 

CAUTION: The precision lapped faces o ) the 
mechanical seal are easily damaged- Handle your 
replacement seal carefully and read these instruc- 
tions before attempting to replace tie seal. 

Removal ol Old Seal 

1. Disassemble the centrifugal housing (Ref. 0) 
from the pump by removing five (5) hex head 
capscrews (Ref. It). 

2. Unscrew the impeller (Ref. 7), A screwdriver slot 
is provided in the roar end of the motor shaft 
(remove bearing cap for access). To hold the 
shaft from turning, insert a large screwdriver 
blade into the slot. Thread is standard right hand. 
Turn the impeller counterclockwise to remove, 

3. Grasp the ceramic seal seat (Ref. 5) and slip from 
the motor shaft. 

4. Remove the pump body (Ref. 3) from the motor 
by removing four (4) hex head capserews(Ref 4) 

5. Remove the spring seal (Ref. 5) by pushing from 


the direction of the pump body mounting flange 
(Ref. 3), Care must be exercised with pusher so as 
not to damage the seal cavity area. 

Installation of Replacement Seal '• 

1. Clean the centrifugal body seal cavity before in- 
serting a new seal. 

2. Using a clean cloth wipe the shaft and make sure 

that it is perfectly clean, ‘ 

If removed, slide the rubber shaft stinger 
washer (Ref. 2) on the shaft until it is located 
about V from the face of the motor bearing hub. 

3. Carefully wipe the surface of the ceramic seat 
with a clean cloth. 

4. Wet the rubber portion of the ceramic seat with a 
light coating of oil, bore only. 

5. Press the brass cap, bellows, and spring squarely 
into the cavity in the casing cover. Do not distort 
the brass cap. Press uniformly around its flange. 

6. After the seal is in olace, insure that it is clean and 
has not been scratched or cracked. 

7. Mount the centrifugal body (Ref. 3) on the motor 
mounting face. Carefully guide motor shaft 
through seal. 

0. Apply a light coating of oil on the motor shaft. 
Slide the seal seat onto the shaft (with the sealing 
face first). Use a %" I.D. tube, or W' drive socket to 
aid in pushing the rubber portion on to the shaft. 


HOW TO ORDER REPLACEMENT PARTS 

Please provide following information 

• Model Number 

• Serial Number (if any) 

• Part Description and Number 
as shown m Parts List 


Address order to; 

Dayton Electric Mfg. Co. 
CUSTOMER SERVICE DEPT. 
5959 W. Howard St. 
Chicago, Illinois 60646 


WARRANTY 

Teel Centrifugal Pumps are warranted against delects in 
workmanship or materials, under normal use (rental e»- 
cluded ) lor one year from dale ol purchase 

Liability in all events is limited lo the purchase price paid 
and liability under the atorosaid warranty is limited to replac- 
ing or repairing any part or parts which are detective <n mate- 
rial or workmanship and returned to our Factory or Authorized 
Service Station, shipping cost prepaid No warranty, evpres- 
sod or implied, other than the aforesaid is made or authorized 
by Dayton Electric Mfg Co 

PROMPT DISPOSITION will be made it item proves to be 
detective, within warranty Before returning any item, write or 
call Dayton Electric Mlg Co or dealer from whom product 
was purchased, giving date and number ol original invoice, 
and describe nature ot delect II damage was incurred during 
transit to you. tile claim with carrier 

DAYTON ELECTRIC MFG CO.. 5959 W HOWARD STREET. 

CHICAGO. ILLINOIS 60640 




Replacement Pant List 



Re* 

No 

Description 

Oty 
Req d 

1P831 

1P832 

Part Number For Model 
1P833 1P834 1P835 

1P836 

1P837 


Motor 

1 

6K492 

6K497 

6K507 

6K511 

5K687 

3N088 

3N090 


Slmger 


6150 

6150 

6150 

6150 

6160 

6150 

6150 


Centrifugal Body 

1 

11968 

11969 

11969 

11969 

11969 

11969 

11969 


3 8-16 * 3 4 Long He* Head Bolt 

4 

O 

n 

Cl 

C) 

n 

n 

C) 

5 

Seal and Seat Ass y 


12315 

12315 

12315 

12315 

12315 

12315 

12315 

6 

Gasket 


11616 

11618 

11618 

11618 

11618 

11618 

1 1618 

7 

impeller 

1 

11970 

11971 

11972 

11973 

11974 

11972 

11974 

8 

Centrifugal Housinq 

1 

11965 

11966 

11966 

11967 

11967 

11966 

11967 

9 

1/8 Cast Iron Pipe Plug 


f> 

n 

C) 

n 

C) 

n 

n 

10 

14 Light Lockwasher 

5 

n 

— 

— 

— 

— 

— 

— 

10 

5/16 Light Lockwasher 

5 

— 

n 

C) 

n 

n 

n 

n 

11 

1 4 20 * 1-1/4 Lonq He* Head Bolt 

5 

n 

— 

— 

— 

— 

— 

— 

11 

5 16-18 * 1-1 4 Lonq He* Head Bolt 

5 

— 

n 

n 

— 

— 

n 

— 

11 

5/16-18*1-3 4 Long He* Head Bolt 

5 

■ 


— 

n 

n 

““ 

n 


(*) Standard hardware items available locally 


TEEL 











PRODUCT 

INFORMATION 


ACTOVATOR 

CONTROL 


The Art< /ator is a solid slain switch designed lot 
the purpose ol absolute temperature sensing 
control bunging in backup systems establishing 
limits ot operation or draining collectors lor 
freeze protection in active 01 pass.ve systems 
Using a thermostat type sensor or a temperature 
ssnsing reed switch (not included) the Actovator 
couples low-voltage low-current sensing to .1 
117V AC output at 6 amps A shod across the 
sensor terminals removes power from the 
controlled output an open circuit causes power 
to be applied 


Low voltage sensing eliminates the time and 
expense involved in the installation ol conduit tor 
■nsor leads Trie low to high voltage control 
within the Actovator eliminates the need tor 
inst. tiling transformers and relays in a separate ' 
package to perform the same (unction 

The A tovator is available either as the H 1500 A^ 
or in combination with differential coritro in the 
H-1504-A H-1506A and H-151 1 - A conlrt Is 


SPECIFICATIONS 


• Controller < 1 .■ d, •>(■■■ ; ' 
with black ,e ) ! .•■ ! 1 

White epoxy silksrrec'i . 'h i 1 


• Power requirement 4 watts 

• Power supply regulation tor stable operatic n on 
line voltages from 105 130V AC 60 Hz 

• Transformer isolation from power line 
1600 volts 

• Sensor Voltage 5V AC 60 Hz 4 ma maximum 

• Controlled AC output fused at 6 amperes w th 
6 A JAG fuse 

• Varistor line spike an 1 lightning protection 

• Power On light emi f iq diode indicator 

• Neon indicator lamp shows power is removed 
from controlled output 


• Case dimi n', ms f 


• Modular ’ Ole ton i 
and ser v a ng 

• Shipping weigt t ■ ■ 

• Applied Meseari r. it 
Test »?158B 


INSTALLATION 


f lessor • ser i • . . ■ • 
line voltag< • i ' ■ • . t • 

voltage (sensor i < . or 


Xu 


SOLAR ENERGY DIVISION 

CONTROL SYSTEMS • RESEARCH & DEVELVRMt N r 
1501 South Dixie • West Palm Beach. Florida 33401 • F’t -■ 



- PRODUCT 
INFORMATION 




MODEL NO. 

H-1503-A 

and 

H-1505-A 


FIXFLO CONTROL 


The Fixfln differential thermostat gives positive 
cn / off jntrol for a v> de range of applications 
Sensing collector and storage temperatures the 
Fixflo applies line voltage to the circulator pump 
Or blower when energy is to be gamed from the 
solar collector panel Power is removed when no 
more energy is to be gained 

In domestic hot water commercial hot water, 
space heating and swimming pool applications, 
the Fixflo has proved itself to be of high quality 
and reliability The versatility of this control has 
been demonstrated by it's use m heat recovery 
systems and as a precision thermostat Available 
features such as recirculating frost protection and 
upper temperature limit are incorporated into the 
circuitry of every control and require only the 
addition of the appropriate optional sensors Any 
number of sensors may be wired in parallel (frost) 
or in series (upper limd) for simultaneous 
monitoring of multiple pomts Hysteresis is also 
incorporated into the circuitry for stability of 
operation and minimization of system cycling 

Also available with dual parallel outlets 
(model H-1505-A) 

SPECIFICATIONS: 

• Power requirement 4 waits 

• Power Supply regulation for stable operation on 
Ine voltages from 1 0b> 130V AC 60 Hz 

• Transformer isolation from power line 1600V 

• Thermistor sensor voltaqe 8 IV DC Maximum 
Short-Circuit current 4 15 tna 

• All sensor terminals are short-circuit overload 
protected 

• Controlled AC Output 6 amps (720 watts) at 
120V AC Overload protected with 6A 3AG fuse 

• Varistor line spiXe and lightning protection 

• 2ener diode static charge bleed-off protection at 
sensor terminals 



• Neon indicator lamp shows power applied 
to output 

• Controller rase durable phenolic thermoplastic 
with black anodized aluminum faceplate and 
white epoxy silkscreen lettering 

• Case dimensions 6 x 3'.' x 2 ' •" 

• Modular construction for ease ot installation 
and servicing 

• Shipping weight 2 lbs 

• Applied Research Laboratories approved 
Test «21588 

INSTALLATION. 


• T urn on differential 16 F Turn-off Differential 3 F 
^^^•^P^wcr^On ^igtit emitting diode indicator 

SOLAR ENERGY DIVISION 


Pressure sensitive team tape mounting Plug-in 
line voltaqe connections Terminal screw 'ow- 
voltage (sensor) connections 




ORIGINAL PAGKUJ 
OF POOR QUALITY 




CONTROL SYSTEMS • RESEARCH & DEVELOPMENT 

1501-South Dixie • West Palm Beach Florida 33401 • Phone 305 / 659-5400 
Dial Toll free 1-800-327-3380 except Alaska Florida, Hawaii 


oc. 
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nothing applications o» SUNFIRED tM Energy 
Systems onj flu* rev j»*i ) installation 

operation and maintenance p f ' > t*iiurt*s 

CERTIFICATIONS AND APPROVALS 

• SIP’S SUNFIRED M Energy Systems hov»* 
been approved lor us** m HUD s SOLAR DO- 
MESTIC HOT WATER INITIATIVE by the Poly 
technic Institute ol New York and the Florida 
Solar Energy Center 

• SIR’S SUNFIRID™Energy Systems meet rr «< 
InlermcHl'kit** Standards for Si w Domesti 
Hot Water Systems iNPSi« 77 1272) 
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proved t y the Research i omw* i ft* ■»% • v >r tin* 
InterruTtior ai Assocmt'o' t Pin • t**e.j and 
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SOLAR IMIBOV PRODUC’S INC No pot' or f*>« work 
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u»#d tn any r o*m o< by a«y miani grophu #'#i *»onic 
O* (TBrhamcol including photocopying '•co*t|mg 
toping o* da'a »rotog» an «1 lot'iaval lyilymi * ihou* 
»fi**«n p«inv«tton ol SOLAR INIR&* RRODUCIS INC 



SUNFIRED^' SOLAR COLLECTORS 


UNGLA1IO 
0*d#* No CA2* 


S'NGU aiAIID 
Otdoi No C A 12 ««V 


I’L'UIU U A/ll> 
O' do* No i Ail ;*y 


I t|C IVOSOL *' PHOTOvOPAtC 
POMIV MOOUl I 
O* dO» NO RV 20 


sunfired m circuutors 


* JO M R C OB' Iron 
Or do* No LIPS 20 42 


* *2 N R C all iron 1 IS M P SlumloBt 
Ordor No UR 24 44 Ontor No UM 2 > *S 


HR »LO III IIOm AcfovOtO* I 

Oidor No OC 140) Ordor No OC 1404 Onto 


RO no RRO HO n Ai tovaloi 

No OC 1410 OiirBi Nu OC 1*11 


SUNFIRED m STORAGE SUBSYSTEMS 


MATURING MRAR AROUNO OOUIll TRAIL HI A! I ACNANGI V 
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SUWFIRID ^Q PFN DOMESTIC HOT WATER SYSTEMS 
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k/*-r 


BASEBOARD RADIATOR 



SHELl AND TUBE HEAT EXCHANGER! 


FLAT PLATE HEAT EXCHANGER 





ROLLED HEAT EXCHANGER 







*.«-+• . ( «• 

Solar Energy Products, Inc. 


SOLAP ENERGV PRODUC1S INC • P O Dicivtei 1048 • Gainesville Hondo 32602 (904,3’ 
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SPECIHCA 1 IONS AND D'VfhSlONS SUXlECf TO CHANGE WITHOUT NOTICE 


OPTIONS OWOEHNO. 

Glazing, 

• Single W )’*•' Wh.t*» C - « • ; : * • '• • 1 »*• 

• D • \N ‘ ’• • • • ■ 

Flow Characteristic! 

• Se'*es f a iM ; • • i i . ►*» 

• [’T lllol fl A i V* I* V ' J r< - 

Fluid Connection! 

• 2) 1 2 Wt- i ■ A A A • 

• (2 i 2 M»’* { ' ! >iji * -s BB « A 

• 4 > i M» ’ S> ?• ' ’ ' 

Framewall Colors 

• > .'O' A .. 3 . » 

• hM * A - ; 

• B n/»» A , 

Factory Installed Senior! 

• • :* • 1 

• ;* l • ’ a ' 

• i .*> 1 f’ • Sa ‘ * 


C A 12 jw I 


1” BBA!! MM 

FLUID 

CONNICTIOU 


PRISSURF DROP CURVI 


FLUID CONNl C T lON 


2 J 

GBM MjO 


[SUNFIPID™ *CA SIPIE S" mi m ‘ c Aii-r* | 


3? 36 
29 93 
1 /V 

1 e Glazed 
i 


32 36 
2V 93 
262 

D< ruble Liiajed 

2 


ill; 


i,'n , e"*d w iii*r Wtn'e Gross 
46 < 96 i 3 16 

74 

VI 3 (ASTM 1424 ?1| 
o400 
10 5 

DD L, 461c & OP G 1403d 


OUTSIDE DIMINSIONS nch.-si 4 7 7' 

GROSS PROJECTED ASIA V| ft 1 
Nil APERTURE ARIA (id ft I 
DRV WEIGHT (it i I: 

COVER PLATE 6 

light, par Ponal 
Matertol 

Dimension, (in,, he, light): 

Weight (K s j 1 ']: 

Solar Tianimiiiion IV j'' 

Tentlla Stranglh Ipvl; 
llosllc Modulo, («1u* pii). 

Tadaial Spacltlcatlon, 

COViH PLATE GASKET SEAL 

Malarial f rfruded ethylene propylene diene monomei IEP0M) channel 
with molded c Or nets 
Duromaler | shore A) 60 
Ten,lla Strength IpsO: 2000 minimum 
Elongation (%): 400 n ''i.n in 
Spacltlcatlon ASIM D2000 4BA620 A14 813 
Weight: 0 81 lb, ICA32-1W) 1 62 ibi (CA32 2W) 

BACK PLATE 

Malarial. 0 032 niN I im,fi aluminum sheet 
Weight 1 3 0 lbs 
FRAME WALL AND BATTEN 
Material: 6063 16 olu" "un •■■■ is, 

Flnlih Cleat onodrzed unless specified otherwise 
Weight. 26 66 lbs (CA32 1W) 36 06 lbs (CA32 2W) 

ABSORBER PLATE 

Malarial * 2 nominal copper how tubes mechanically enpanded into 
6063 16 aluminum e«truch t w ngs How tubes ure brazed to collared 
, r ,rr • .i pc ••• headers Ai wi-ned surtoces o>e copper oi brass 
Flow Choraclenstlc, CA Si" ns may be specified with parallel oi 
Si" es How V : ! Jii'-s r ie, I lii >w oh'luimly to ophmilc colleclor 
eiiK i-vi nivrim untifi - the ho' dontai position Vertically mounted 
p r . ■ s i-qu' i- paioiiei li a ti * allow fluid drainage 
Fluid Capacity J 94 ja ins 

Surlacu A ’ ed pra'e s he r , ally treated and coated Hat black 
unless S( the 1 1 otherwise 

Solar Absorptivity 0 VB 
Emlulvtly “ 9 
Weight; 66 6 IPs 
INSULATION 

Malenal 1 1 4 gkiss ' ej 'iocyonurate rigid loam boutd with 

( M f, ]•- 1 igs 

Thermal Conductivity , 26BUJ-n ft * • ' F • b\r 

RValue 10(AS'MC236 

Flame Spread Classification 26 (A; IM ! 84) 

Woighl 7 : 

MAXIMUM WIND LOADING 1 30 n p' |42 6 psl| 

MAXIMUM OPERATING OR NO FLOW TEMPCRATURE 1 ^ 

MAXIMUM OPERATING OH NO-FLOW PRESSURE 160 ps 
RECOMMENDLD FLOW RAtE 76 gpm 
MAXIMUM FLOW RATE b ... • 

FLUID CONNECTIONS • )•.,» r ! r>>' ' '"Pi ed with connections at 

: nf 5 A Or’ i>u <• • i! e 1 ns m i, be sui i ed at points B and C D 

■ ensi i iI’-iaii •)( 

RECOMMENDED MEAT TRANSEER FLUIDS 

1 n ,*s* *. I’*- 't * t * * »v i 1 • ■ 1 ’ j ! J 4. 

2 I '• t t .. * ■ • , A v J* - 5 * n *.• » d All f »»r 

U-M • >.m‘. 7 0 and a 4) 

3 S ** *■ ‘ 

4 H'/d' ■ 




FUTURE FOR FUTURE. . . 

The "CA-$#r1et" tUNFIBIO ™ Solar Collector *in#l 

II deiigneU for DURABILITY. DEPENDABILITY. and COST EFFECTIVENESS 


10* COST NM-200 HINOI 
MOUNTING tVSTIM BOLTS 
TOOITHIB TOIMTIBtOCH 
WITH THI ITBUCTUtAl 
FBAMlWAU ALLOWING TH| 
COLLI CTOB TO If MOUNTIO 
AT ANY TILT ANGlI WITH 
STABILITY IN WINO LOAOl 
TO ISO MAH THI IOWIB 
JAW OP THI HINOI MOUNT ll 
OiStONIO TO ©R»A THI NUT 
AND FAC' JT ATI SAlfDV 
INSTALLATIONS USINOA 
■ATCHIT SOCKfT OBIVIB 
WITHOUT TNI NIIOPOI A 
BACH UA WBINCH 
INSTALLATION COSTS AVI 
CBtATLY BIDOCIO THVOUOH 
THI USI OP STAMOAVDUID 
INGINIIBIO MOUNTINO 
SVSTIML 


I NO OuUJt 
on ion 


iioi ou'ui 


on ion 


BIMOVABU THItMAUY ISOUTIO MASS MAT 
PLUIO CONNICTIONS ALLOW SIBVICIABILITY 
WHILi MINIMI/ INO AIAINO COSTS 


A AUNT ASNOlNli Al *OC»bS 


SPECIFICATION SUMMARY: SUNFIRED 


CA SERIES 91 SOLAR COLLECTOR 


THKRMAl Pf Rf ORMANCI CHART 

The thermal Ppr* "V 

averaged *Hsf.jMion«»ous v v « 

a L»ood ionge o* t'l'vitoi'T-eni , [■ 


The collector panel snail be constructed with The finest quality materials 
and workmanship The overall dimensions shall be approximately 4 » 
8 The cover pksie(s) gasket sea* absorber plate and insulation shall 
be sit** replaceable with the use ot hana tools 

The coverptafe shall be 3 16 tempered water white glass with u 
minimum transmissivity of 0 9 per cover and shaii compy ♦ t the 
requirements of federal specifications DD G 451c and DC' G 140 3b to 
fully tempered glass The coverptafe shall be seated with a continuous 
U shaped gasket and the batten secured with sta nless steel nut and 
bolt type fasteners to allow service of the collector and absorbei plate 
from the front 


v»* i from statistically 
■ puter modeling from 


The absorber plate shall consist of sn hollow extruded a'ummum wings 
with 1 2 nominal copper tubes mechanically expanded msi* le thereby 
provid-ng intimate bond'fTg for the entire flow tube surface The at s ,rber 
shun bo coated with a high absorptivity flat black paint and baked to 
provided durable long lusting absorber surface ThottoA tubes shall bo 
bra/ed into integral collars drawn from t nommqt copper p pehead»vs 
The absorber plate shall allow fluid drainage for tree/e pi tect ' ana 
Shall allow working pressures to 150 ps« Par’ll -i hu»d conruv lions shall t »•» 
removable brass pipe threads thermally isolated from the home The 
coi*ector shall bo msutated with ton laced d • sod cel' ngO team board 
a iftT a P value of 1i) The collector back plate sha'i he a 0 0.32 jM"nni mi 
st'f»-ts* . uTed 1e 1h»*tion'e with stdinleSS Steel tastono-., ifijnipv v sha'i 
he 6063 T5 antXW* d aluminum oatruMon a ' t» i .s eviinlinq 

tK.jng«* that nteMocks w* th a Standard >.*ed sf f u t ; •, nrTif e r M,. u/nrmg 
svsten i . upat'le I A .ttiS f a’ -*i J ng a md load . t I 1 • V a'hth ■ 


CoII*c lOf lnl*l t#mp#rolur« ( F ) 
Tg Ambunl l#n-\p#r afur • ( J A | 
q, Solar Insolation ITU Ft* Hr 


The CA SERiTS soiar collect; *r p. > 
PO'Otvjfe opp :ahony suet' as • ! 
hot tubs ana spac e heat For <»s»* 

CA SERIES i V e 1 p vide , •• ^ 

in*eg»oted into a ;: f petty . j. ;• 
tn»s' in !i'e» /,i"Al \i f j" .s' • ' 
h'yt v »r 4 \T i v ;• • . *r '» • •’ : . 


s V i tod for medium tt*m 
i * * * pt .-u « *ss heat spas 
' o' ci ved systems the 
1 j l ' • * r t . r man when 
’■ »* C A 32 1 v\ performs 
«. ” '*» • • »t . - 1 #>r a m the 
v)f s • ■ i 
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olar Energy Products, Inc 


[SUNFIREO 


SC SERIES 


SC1B-1W 


OUTSIDE DIMENSIONS l n. h. •»!: )b ' 'S4W 15 75. J 1 75.5 lift 

GBOSS PBOJECIEO ABEA is.; III: IV /» IV .’8 

Nil APfBTUBf ABU 1 st) 111 1 7 >8 1 ’ .18 

DBY WEIGHT | it), ): 111 ISO 

COVIB FLAT! vli. i/t.1 P.'.il'U* .(M/r.l 

Ughlt Per Panel I / 

Material tt»iiij'* , n*.l Wsiier While lllsm 

Dimension* |ir>. he, light): 14 > >t « 1 H 

Weight i t > ughtl. /V 

Solor Transmission |Y hghll. V1S(ASIMI4/4 711 

Tensile Strength (psi); 8400 

Elastic Modulus |s 1.1* (’til: 10 S 

federal Specifications pp s'. 451s A PP 0 14011. 

COVIB FLAT! GASMI SUL 

Material t • r . > 1 . I ethyl. no (.i.'pyleiM* ,ln<ns> m.'i.oms'i |t PPM) . Ikinnel 
a Oh m. ' i l.hl .'.iiiii'ii 

Durometer it' u> A). 8s) 

Tensile Strength U'v): .MOO minimum 
ilongalion i\l 400 nun. mum 
Spec nicotian AS1M P/OO0 4BA8/J A 14 PI J 
Weight oVlSs/IVIW) i 8 Ps ibs'lV ,‘W) 

OACK FUTI 

Material: i) 0.1.’ nun finish iilumnium stn’i’i nli'ISAli 

Weight 8 1 I s « . , .1 

fBAMEWAU AND BATTEN (>ff V* *< '* 

Material SOS J IS vilummuni «**1rusu'M 

Fln»th C • ii* m if t« »vi itt'»'fwist» 

Weight .'flips (S0 19 HN) 34 IPs iS'K'.’iVI 

ABSORB! B FLAK 

Material / sh.u'is ol O.’O hi I* 10/ i OPI'.’i m«'l.illuii)n MU I'.ui.lp.! Py 
In. k H .1 i u A ' \Vlrs l' 1 1 I’i ■' I- 1 1 Pi nti'. ; i. illy 

I tme.1 lo imsui. 1 in'it. nm lU'.y , Pyii t'uli.'ii .)M.1 m.lsim.ini ai'II.kJ suifo. r* 


fluid Capacity 0 48 go ms 

Surface Ai s - 1 1 , *» t 'ol. ■ is i r »» ■ > i i - . ,iiy Pi mu e.1 .phi .'Ii*. ho) 'Uil.’.l sv ilfi n 

|im I m .'i .1 . .1,.' suits). I* Pul. k . I.K'IlH' 

Solar Absorptivity 0 V:> 

Imlsslvlty 0 10 
Weight I ' 

INSULATION 

Mulerlal 1 . c lo ,le.l t 1 1 . ole I'lvi l>ioniu*l cyoi gloss iimii 

l v i • 1 ■ s inu'Oli' i ' g nT looni t'oo'O ss ilh toil locings 
B Value ,V:AMM< /IN 

flame Spreod Classification .'•> (AMM l 841 
Weight 1 ’ t s 

MAXIMUM WIND LOADINO 1 M n ph (4.' S ps't 
MAXIMUM OPf RATING OB NO flOW TEMPI RATUBf .100 "I 
MAXIMUM OPiBAIING OB NO-flOW FRiSSUBf 1/5 ps, 
BECOMMINLID flOW BATE 0 1.1 »}P m 
MAXIMUM FlOW RATI V;i>m 
RECOMMENDED HEAT TRANSFER FLUIDS 

1 P s M T 1 1 • s ' . A . : * t • f U * ’ ■ P i • f \ « 1 1 1 1 ' * l' l I v 1 s»' 4 1 

2 It Tin p VI i Jly . pi VMth vlt’L'i'i/ftl Of piStlllOiJ AilHM 

(t*h t • * * a t * < * ' ' 1 \S iin- 1 ^ 41 


1 2 MASS MR! 

PtUID CONNICIlON 


PRESSURE PROP CURVE 


ORDER NO 


OPTIONS 


Glatlngt 

• S'ngtf Wsi'fi ^VMifrCi wfpiov 

• Pout'll* W % i f i * f Wh f«» Cos «•' plot* 

Flow Characteristics 

• l 3 3 1 i\li«f f Mi vs lut'OS 

Fluid Connections 

• l.') 1 ; MHEfVl OuMfs AA 

• (.') 1 : Mr PidOufiots H 8 

Framewall Colon 

• PuMI A' ' s *i 1 . 7t» 

• 8 v )s * A. iy . 

• 8-.' .V A, y . 

Factory Installed Sensor* 

• It * t'f'M* t> S»"'SO' 

• M, , j*i l 1 1* f Sv\ ’s h 

• l . ’ A I f".' NA I*S h 


4 M, ' n- - v 

DESIGN LIFE Mot, »i s.« 


>n (vul ilt styjn y s'nstvitMs lfion allows Is'r on 
\ 1301 y t •> if s aI'cm l ovl f v>i s mamtamosl 


SPECIFICATIONS AND DlMtNtlONl SUSJlCt TO CHANGE WITHOUT NOTICE 

• t« j »|« *.i t ,i slewin ' b O' oim IUU 
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VC 1 *' 


olar Energy 


FEATURE FOR FEATURE. . . 

lhe ‘IC UiMl' tUNFIBf D* w tolar Collector Banal 

l| designed tor DURABIlirV Dtlf NDABllirV ornl COST If HCIlVlNl SS 


• INI MICH TRANSMISSION WATER 
' WHITE TIMBERED OlASS MAI 
A STlBBtlO BAfTIRN WHICH 

greatly reduces ihcuui 
\ REFLECTANCE ANO INCRI At II 
V .. ACITHITlC AAREAL 


(HI AIIOttIR RtATI CONSISTS OF 0 040 INCH 
COBBEB WITH }) INTEGRALLY FORMED 
PARALLEL HOW TUMI DESIGNED TO EVENLY i 
DHItlftUTI KOW AND AUOW Fib ID 
DRAINAGE A BLACK CHROME SELECTIVE V 
SUBFACI IS USED TO MAXIMIZE COLLECTOR ' 
EFFICIENCY AT NIGH TEMPERATURE! 

FOUR LAYERS OF UNIONOID BOROSIL’CAII 
Fill R INSULATION ISCOMIINID WITH A FOU 
FACIO CLOSED CIU RlOlO FOAM ROARD TO 
BfOVIDI A MINIMUM • VALUE OF 70 


THE STRUCTURAL FRAMIWAU IS RRICISION MITRE CUT AND 
SECURELY FASTENED TO A RlOlO ALUMINUM CORNER RRACI FLUID 
CONNICTIONS ARE REMOVAiil THERMALLY ISOIATED 12 
NOMINAL BRASS BIBI NIBBLES THREADED INTO A Ml" FEMALE BIBE 
THSftAD ADAPTER INTEGRALLY BRAZED TO THE ABSORBER BIATI 


REMOVABLE COVIRBLATI BAniNS ARE 
DESIGNED TO ClAMB THE “IT SHARED GASKET 
AROUND THE COVIRBLATI! TO SECURELY FASTEN 
TO THE FRAMIWAU AND SEAL OUT MOISTURE 
BOTH SINGLE ANO DOUBLE GLAZIO OBTlONS 
ARE INTERCHANGEABLE 


LOW COST HM 200 HINGE 
MOUNTING SYSTEM BOLTS 
TOGETHER TO INTERLOCK 
WITH THE STRUCTURAL 
FRAMIWAU ALLOWING THE 
COLLECTOR TO BE MOUNTIO 
AT ANY TUT ANGLE WITH 
STABILITY IN WIND LOADS 
TO 1S0MRH TNI LOWER 
JAW OF THE HINGE MOUNT IS 
OESlGNID TO GRIB THE NUT 
AND FACILITATE SBIIOY 
INSTALLATIONS USING A 
RATCHET SOCKET OPlVER 
WITHOUT THE NIIO FOR A 
BACK UB WRENCH 
INSTALLATION COSTS ARE 
GREATLY REDUCED THROUGH 
THE USE OF STANDARDIZED 
ENGINEERED MOUNTINO 
SYSTEMS 


SPECIFICATION SUMMARY: SUNFIRID ,M “SC SERIES” SOLAR COLLECTOR 


TMIRMAl Pf BFORMANCi CHART 


Ihp Thermal Performance Chart illustrated t>e»ew is derived from statistically 
averaged instantaneous effioencv results >t rigorous v ompufoi modeling tiom 
a broad range of environmental opeuil>ng ooiuJ'f'Ons 



inlet parameter 




0 J 


04 


0 S 


Collector ml#l UmptioluiR ( F ) 
T a Ambl«nl lAmpcrotuf* ( F) 
q, Soloi IniolOlion BTU Ft* Mr 


The SC SFRifcS solar collector pone' s ideal's suited foi medium high 
temperature applications sjch os space heat space cooling refugee 
at. on and process heat Typical used ' a <>. sed loop collection sys 
tem the SCt<3 1 W perlorms best <n the iower*M range Ahiie the SC 1G 
2W is more eMic ent *n the higher AT range (see thermal performance 
curve) The choice of scar cc lector should be determined by system 

performance ♦■gc er’ • " i?s mdenr ss S*‘ ‘*C *. -»v S 


The collector panel shall he constructed with the finest qualify materials 
and workmanship The overall dimensions shall be approximate v 3 » 
7 the coverpiato(s) gasket seal absorber plate and insulation shall 
be site replaceable with the use of hand Tools 

The covetplale(s) shall be 1 8 tempered water white gloss with a 
minimum transmissivity of 0 9 per cover and shall comply wth the 
requirements of federal spi'cifications DD G 451c and DO G 1403b for 
fully ft mpe.eci glass The covorplate shall be seated with a continuoLJS 
U shaped gasket and the batten secured with stainless steel nut and 
bolt type fasteners to allow service of the collector and absorber plate 
from the front 

The absorber plate shall be made of 0 040 coppe f with 33 integrally 
formed parallel flow tubes interconnected with or integral header 
designed to evenly distribute fluid flow The absorber puife shall fnive a 
seective surface of Black Chrome with a minimum ahsO'pts A of J *-'5 
and a manmum em»ssivtty of 0 10 The absorbet plate shall allow ilu'd 
drainage for freeze protectic>n and withstand flu'd pressures to 150 
Fluid connections shall be removable brass pipe threads thermally 
isolated horn the frame The collector shall be insulated w.th a 
combination of unbonded borosilicate fiber blanket layered on fa.i 
faced closed cell rigid foam board to provide a mm, mum P va ue cf 
20 The collector back plate shall he 0 032 aluminum sheet secured t 
the frame with stainless steel fasteners Ffcimpwall sha ! be' DC53 T5 
anodized olummum exttus on with a continuous niouM'g flange that 
interlocks with it standardized structurally certified mounting system 
capable of wifhstandmg wmd loads to 130 mph when properly 
mounted 

The solar collector panel shall be capable of thermal pedormam t » 
stability with periodic stagnation tempe'atw'os to 4 .j0°f 


r‘/rp^v npnni in 
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HM-200 MMOI MOUNTINO SVSTIM 


INK flAAOMDIIlO tlWCnMAtlf CiniMIO MOUM1M6 
ntM •* tMCIHCAll* MIMtO lO lACHITAtl »A»I 
too COH IM IOOIM MOUNT INO CONflOutAIIOMt 
MtlUIOillMIOIOOl VniCUIOM INI 
DINMO AIUMINUM NMOI *Ollt lOAfIMM | 

IO IMNIOCI WIIM INI inuCTVtAl Null ■ 4 I 

•All A»0AllOW»INtCOlllC1O6tlll 
amoii io •• uMui ACuwitioMiiN . wy 

rinifn nnmoioim / * 

IO IM MIN / / \\ 


o) 

.0 ^ ) 




/ / 

// 

/ 


y 

w 


A 


HM-2N FRONT HINDI 


° t 


HM-221 MAI HIMOI 


^ "'S 

<(V 4 K? _ &) 


MM-212FBO NT MOUNT I HM-223 tKAR MOUNT 


b - n < 


n tm r 
1 1 110- 

■ ‘ 1 ■ 


W 1" M 


*11* " M <| 

[_ c 'L 7 d , 9 7 


HM-714 J-BBACKKT ™ BOOF MOUNT 


Vi/ 



M I 1* « 

M | |»- m 


O 11 

111 u 

' 'l (1 


l" -J . J 


INI J HICin ' M It OIIIONIO IO AUOW OV III A* »l ASHINO o» 
COUICTO* MOUNT IOOF BINITBATlONS ON INCIINIO BOOH 


STANDOFFS 


>1 I 1 MM 244 1" A 1* A 41“ 

i[ 1 MM 272 1* A 1* A 72* 

I 1 6063 IS SOUARf ALUMINUM TUII 

•1 * r 


SOLAS INISGY PRODUCTS INC • f O Drowlr 1066 


III* IM >00 I* A COMItlll 
Ml Ol tlANOAIOHIO 
STBUCtUBAII V CllflNIO 
MATCHING AIUMINUM < 

I ITBUSiONS DfHOMflO IO I 
FACHHAfl F Alt tOW COSt l 
INSTAIIATION OF MUlfl 
COtitCTOt ABB ATS ON AN 
INCUNIO FIANI 
INI COUICtOB IS SICUOIIT 
FASHNIO IO A CONtINUOUS 
AIUMINUM ANOII BAH WftM 
•Olt ON INttBlOCktNO 
AIUMINUM UtBUSlONS. 

No BM S4A (4 BIB Slt| 

INI CONtINUOUS MOUNtINO 
Bill IS BOItlO IO 
No BM MS I ABAC BIT BOOF 
MOUNt. |t BIB SHI 
SOU ON IN DIMENSIONS 
ABI FOB "CA SIBIIS - 


tOB BAII MOUNt 


'•'vJ 

P i 


A 


BOTTOM BAH MOUNt 


/ /j 




SIOI OUtllTS Allow COUICTOB MIAOIBS TO •• 
INTIBCONNICTID TO MlNlMIII BIBINO COSTS ANO 
INC BIAS! AIS1MI1IC ABBSABANCI 


% * ■’ * ' •» ^ 
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CONTINUOUS MOUNTINO BAIL 
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. SYSTEM WARRANTY 

Solar Energy Product*, tnc, warnin''. it* Solar Domestic Mot Witter $ y‘.K ms 
With tin' tbiOW-l i) condition* <JU<1 limitations 

A. Condition* ot Syitom Warranty 

1 fttii warranty is intended 'o e<vmini»i* wb * » uidas.' Salat 
Don 1 ' die Mot Water Systems directly Horn SIP or horn any ot SIP* 
Ault", I'/cd Oooicvships and to all st/lverm* nl owners el th<v,»s 
systems so long a» I tie system remains in its onginnl installation 

2 this wamtnty covets Authoriiod installations only whim they an' 
installed, tiponitod and ma.i .turned according to ino procedures 
described in the SEP Installation Operation amt Maintenance 
Manual and Hm Auttiomed 5ft* Dealer Policy Manual 

3 this warranty covers Unoulhotlrod installations only when they sire 
installed, opeiated am) mumtamerl according tr> tin; yin 'per lines 
dt'scibed m the SI H Installation Operation and Marnier runev 
Mani« it 

4 th. Wait only Registration Cardler Suntm •t” , tn> , niy'*,M>*ins 

irni‘1 tie •i |i,( l.jn.) i iMii|iti I. .. 1 1 .y tl .- I'liri I, | ,-i , in, f Hi. • I ■ at. liter 
i.i’ I i i ■ 1 I y tr.el •#*- tl i ,'ftlhin 1 10) day. ot Itmt, i>»n|il>itioiH>t 

, i, ,| i«„ t Waminl. Vi il . litinn Imp, ...linii', 

5 lire V. irranly Validation Inspection tom. mu id («• . .imp'. >|. >tby 
ttielri ’ i epi Keyed t.-y it.. r‘u>i*t..|.,. i and r> tium I villnnffU) 
days ot ei ii p'otton o' each o' me Wananty Validation inspections 

B Covorogo ot System Warranty 

1 Authoriiod Installations 

Warranty apphr-' .shop the system is installed by an Autlinn/ed SIP 
(lentr * pro| .cily I -..r Miser 1 to insl. ill Soldi Poii'i'sli." Mot Water Systems 

<l Oi ' yern Kill wononty Irnm dale pi mituT *r ■ 'ais ihon . . mpletion 
against failure o' the Sole System including any c ompnnent pi 
si nibly whine such failure is cause. I by a de(. • I in niolenols 

ti.tinuhi..'*uir i slcillation m ..unosion s 1 II *.• nt.soil «>i pi i*t* oi 
coelunl r Kisscrji -s this vwrs* >tinfy ruyeis llir< lull ,.osl pi $ >cirls. 

■( shipp.ny (to the site) handling Inofoss'iiy to remedy Itte 
detect) tepldr .'merit at the site (it in .pessary). rind In -Id 
imperii. ,n Iwithm a leasonuliio time ot (tie complaint h . venty 
Iumuio > stublish probable muse. ntnl d. '.unime collective 
action bv mo Authoriiod SIP Dealer ) 

? Unauthorised Installations 

Wai'anly applies w hen the r ysiem is mskille. t by n properly 
licensed contiactr • but not In nn Authoriiod SEP Dealer, 
a One year limited warranty in mi dale ot initial installation 
completion og."nst luilure i>t the r.olai system, iik liidinc) any 
c nporienl ot assembly when* such trnluie is < au'.ed by a 
delect in maloti its maniilat lute <ti c amv.ion ut tli.» .itisoiber 
I ilc tie oi coolant |«iss(H|'.*s this wananty covers the tall cost ot 
r”. t,>uls ant) shipping (lo the site) 

) Unwarranted Installations 

fiydi n ui‘,ti llled by unlicensed personnel and or II i. .s. • with no 
build nj pemnt 

II. COMPONENTS WARRANTY 

SEP CO wouunts the tallowing components Client) with each ro nponents 
manulocturei Please reler to the inanufacluiei s warranty cards 

..‘olleetor Limited Warranty 

Solar Energy Products, Inc. warrants the Solar Energy Products, Inc. 

C.» i . in lulling any coiiip.ii,.'nt pi assembly tot a period tit live 
vents i l- no . I 'iisHilkitn ti against failure ot the collected caused 


by a t|f ’*•( t i't mo'eugis nr manufacture but not glass breakage tin 
waminty i.rv ts thr- tuit mvi at ait parts labor shipping |tc- 1‘ o site) 
tiurulliiui (net essary la remedy rlelnctj replacement at the y le (it 
neeesstjiy) and is mujltected by change qI ownership gs long as the 
cottei’tf'i remains in ttie original installation 

NOTE; C. liter .lor is not warranted against damage tram optisute 
to tiee«> conditions 

B. Abtortoor Plato and Coolant Passage* 

Solar Enorgy Product*, Inc. wutiants the Solar Energy Product*, Inc, 

Coilec.toi atisoibei plain and coolant passages lot a period ol live 
yogis Item the date of installation, against failure duo to w rtesnrn 
ONLY when, in Closed Systems anginal Hunt and any makeup consists 
ot 50 50 iniilurt' nl Prdstuno II® manu'uchiM'd Py Union Carbide 
Carp (oi any copper compatitite hoot exchange tiuicf a* delntimhed 
by tlio Copper Development Associations) and distilled watei Oi wafer, 
testing ham 9 4 tn 7 0 (ill In Open Systems water having a ph 
between 9 4 and 7 0 is<u ceptable ttvs warranty covers tar tho lust 
ym ii only, the inn rt h ait iiaits (iru. imlma ttie cast et furnishing a 
new ab'.oibei pl.|lel t'lt'.ii shipping (to the site) hviMdliMti (nivmstgty 
to UKiieity the etefi't II mid ie()ldi eincnl Ot hie S ft* (if nec< SSU',1 I hi* 
wain int, rovers he th-* second through tilth years me lull cosi cl at' 
pints (inrfti lu g tl e i nst a! Iiirnistnng a now vibsatbof plate) laboi 
and stiipp'iig t.> tti>> site th.* .vd'icmty gees witti the collectoi and is 
unatlecl-’d by r min. |..nt ownersliiji so long as the collector rdmams hi 

tin; UIKI'I'dl III t ll-.IH 111 

C. Differential Controls limited Warranty 

Solar Energy Products, Inc., and Mu .vUiorno Industries warn ml Solar 
Energy Products, Inc. dillen..i,ticil contn Is tor a period ot ono year 
Item date ot p w if base against failure due te del* in rna'e’iais m 

n inni ilai lure piovnlmg llial the pieduct lias not t> "n repaii..-) 
semrerl a'teied sutijer.ted in misuse . noglec* dCC'dentvH un|.| pel 
installation (by anyone oilier them the manufacture' I this wcirranty 
covers the lull cost el pails, label and shipping and is unci'lectrd t > 
chanao in ownersliiii. so long as the qontiollor remains in the anginal 
i listr illation 

D. Pumps Limited Warranty 

Solar Energy Products, Inc., and y.runrftos Carp wanani an Grundlos 
Punifis self l t»y Solar Energy Products, Inc. for a period oi eightcon 
months ham dole nl purchase against lailure caused by detect in 
matei ii its tv rnanulacluie. provided that they are properly installed 
and used wilt i manutaetuiot's recommendcilians. and have not been 
n'liaiied or altetori outside (lie Grundlos Pumps Corpottih* " laclory 
Hus woiiautvi avea Its*; lull cost ol all parts labor and shipping and is 
un. rtf* ‘ci.hI by the chanijo in awnotsmp so long as the pump remains 
m its ini(|iiii il msla'lal .m 

i. Storage Tanks and Storage Tanks With Built-In Heal Exchangers 
Limited Warranty 

Solar Energy Products, Inc., M. h f lo Industries. Inc Ruud 
Munuta' luring Co and Rlieem Murujlacturmg Co warrant storage 
tanks and storage tanks with Ln ‘ >n tieal exchangers sold by Solor 
Energy Products, Inc., lor a . ! ol hve years horn dale ol 

completion ol I'.slallatien at, lailtne caused try detect m rnuleuul 
rnanulacluie or natural corrosion provided that the heal eichanger 
solution is maintained per instruc tions this warranty covers me lull cost 
ol parts labor and shipping and is unuHoctod by change m 
ownership so long a*, the storage t.;rn«s and storage tanks wills built hi 
heat exchangers remain in then original instcr'iui ons 

ORI'USAI, navy 

,yi? 
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III. AUTHORIZED SEP DEALER 
WARRANTY REQUIREMENTS 

't./. 'i! SIP Denier*- o«- lespemihlti iji«j eHnm'iA ! til c>m|-i, •„< iih jjfl 
t 1|! Stole l'"V| Il'dl’IU 1 rilKiUKO'l v/OiKll'ty l.'nuill'tllr l Is 

musl Ire by ptepeily tnensei j porvitmel in 

accoictonce with oil known governing 1-mUluiq oHiwinr ns 


A||*I '.,•« >! SIP ! •• •!*•*» «»*".J t he title* J<inl(*lv 

m*it!« if *> i . »>'t '» k-| - j- nil *»Mmb*‘ ■’/ 

A't!»vi«< tl SIP (V i'>» is insnonsil'in un t inteii to pnilann 30 dtly 
svuin inly Mi'i >i in Kvin tji. ,*,«•« os insjM'r'ir n nt lht> i-rul i >* 365 (toys el SysU*» 

f?t nit ifu ns 


WARRANTY SCHEDULE FOR SOUR ENERGY PRODUCTS, INC., DOMESTIC MOT WATER SYSTEMS 


him 

System lnc*lud»Kj . 
Alt Compunonts 
and Assemblin'. 

Collector 

Absorber Plate 
C ool'ini Pcmoqes 
Colli Ttor 

Differential 

Controls 

Pumps 

Storage lank 
ami Heal 
£, changer j 


Authorized 
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WARRANTOR 

1 Valor intfuiloi 

Mtq Vendor 

Mtq Vendor 

Mtq Vendor 

Mtq Vendor 

Mtg Vendor | 

WARRANTOR'S 






Hawthorne 

Grundtos. 

Mor-Tlo. I 

NAME 



SEP 

5fP 


SEP 

SEP 

RHEEM. SEP i 

INSTALLATION 

Auth 

Unoutti 






WARRANTY 


. 



2 5 




PERIOD 

1 yt 

1 yr 

5 y»s 

1 V' 

yr. 

1 v r * 

18 mos * 

S yrs • 

WARRANTY COVERS 
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FAILURE DUE TO; 

■■ 








Doled Material 


Yiv. 

Yos 

Yes 

Yes. 

Yes 

Yes 

Yes I 

Monufodure, 


Yos 

Yes 

Yes 

Yes 

Yes 

Yos 

Yes 

Installation, 

Yes 

No 

No 

No 

No 

No 

No 

No 

CORROSION: 








’ 

Absorber A 








1 

Passages 

Yes 

Yos 

No 

Yes * 

Yes’ 



1 

COSTS COVERED 

■■ 



* 




i 

BY WARRANTY: 

■■ 








Paris 


Yos 


Yes 

Yes 

Yes 

Yes 

Yes ( 

Labor 


No 


Yes 

Yes 

Yes 

Yes 

Yes 

Shipping 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 

Yes 

Handling 

Yes 

No 

■ 

Yes 

No 

No 

No 

No 1 

Inspedlon 

Yes 

No 

No 

No 

No 

No 

No 

No 

Replace at Site 

Yes 

No 

Yos 

Yos 

NO 

No 

No 

No ; 

SUBSEQUENT 



- 





. 

OWNER 



. 





! 

COVERIO 

Yos 

Yos 

Yes 

Yes 

Yos 

Yes 

Yes 

Yes 


* Not warranted when damage is caused by use ot unacceptable tianstoi fluid 


WARRANTOR'S NAMI 

Solcir Energy Pmclucts, Inc 

Crundfos Pumps Corporation 

Mar f'o Induslnes. Inc 

RHEEM Water Heating Division Ciiy Inv Co 

RUUD Water Heating Division City Inv Co 


ADDRESS 

1208 NW 8th Avnnun Gainesville El 32601 
2555 Clovis Avenue. Clovis CA 93612 
18450 South Miles Road Cleveland OH 44128 
760U South Ked/ig Avenue Chicago, IL 60652 
7600 Souih Kod/ig Avenue Chicago IL 60652 


PHONE 

(904) 377 65. 
1209) 299 9A 
(216)663 7< 
(312)434-7;* 
( 312)434 75- 



Solar Eiicryij Products, Inc. 

Supplier o( Solar Energy Equipment 


1208 N.W. 8lh Avenue 




svlllo, FL 32601 • (901) 377 6577 
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